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REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: 

Regarding independent claims 1, 13,25,65,77,84,96,119,120,124,126,127,129,130,131 

and 132: 

The claimed invention, in regards to claim 1, is aimed at providing A method for an 
802.1 1 station to save power, the station switching between a wakeup state and a doze 
state, the steps comprising: 

• switching to a doze state; 

• switching to a wakeup state; 

• transmitting an uplink frame to an access point; 

• receiving an acknowledgement for the uplink frame from the access point, with a 
flag set in the acknowledgement to indicate that the access point has frames 
buffered for the station; 

• receiving a buffered downlink frame from the access point; and 

• returning to the doze state only after a flag in the buffered downlink frame 
indicates that the access point does not have another buffered downlink frame 
for the station; 

• sensing when the channel is idle; 

• sending at least one uplink frame interleaved in a bidirectional burst of 
uplink and downlink data frames following the initial channel, sense; and 
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• sending at least one successive uplink frame without sensing when the 
channel is idle: 

o wherein the power consumption in the doze state is less than the power 
consumption in the wakeup state. 
Regarding claim 13, the Applicant claims an 802.1 1 station, comprising: 

• means for switching to a power save state; 

• means for switching to an operating state; 

• means for transmitting an uplink frame to an access point; 

• means for receiving an acknowledgement for the uplink frame from the access 
point where a flag in the acknowledgement indicates that the access point has 
one or more downlink frames buffered for the station; 

• means for receiving a buffered downlink frame from the access point; and 

• means for returning to the power save state after a flag in the buffered downlink 
frame indicating the access point does not have another buffered downlink frame 
for the 802.11 station: 

• means for sensing when the channel is idle; 

• means for sending at least one uplink frame interleaved in a bidirectional 
burst of uplink and downlink data frames following the initial channel 
sense; and 

• means for sending at least one successive uplink frame without sensing 
when the channel is idle: 
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o wherein the power consumption in the power save state is less than the 
power consumption in the operating state. 
Regarding claim 25, the Applicant claims a computer program product having a 
computer readable medium having computer program logic recorded thereon for 
operating an 802.11 wireless station, comprising: 

• means for switching the station to a power save state; 

• means for switching the station to an operating state; 

• means for transmitting an uplink frame to an access point; 

• means for receiving an acknowledgement for the uplink frame from the access 
point where a flag in the acknowledgement indicates that the access point has 
one or more downlink frames buffered for the station; 

• means for receiving a buffered downlink frame from the access point; 

• means for returning to the power save state after a flag in the buffered downlink 
frame indicating the access point does not have another buffered downlink frame 
for the 802.11 station; 

• means for sensing when the channel is idle: 

• means for sending at least one uplink frame interleaved in a bidirectional 
burst following the initial channel sense; and 

• means for sending at least one successive uplink frame without sensing 
when the channel is idle: 

o wherein the power consumption in the power save state is less than the 
power consumption in the operating state. 
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Regarding claim 65, the Applicant claims a method for an access point to communicate 
with a wireless station, the steps comprising: 

• receiving a notification from the station that the station is in an automatic power 
save delivery mode; 

• buffering a downlink frame while the station is in a power save state; 

• automatically sending a downlink frame to the station when the station is in the 
wakeup state; 

• negotiating a periodic wakeup schedule with the station, the schedule 
comprises a scheduled start time and a wakeup period, the wakeup period 
is defined as the time between each scheduled wakeup time and 
corresponds to a packet rate for an interactive voice communications 
session; 

• synchronizing wakeup times with the 802. 11 Timer Synchronization Function; 
and 

• sending a poll at the start of each scheduled wakeup time, the poll comprising a 
poll frame, the poll frame comprising a flag indicating if the access point has a 
downlink frame buffered for the station; and 

• sending a downlink frame containing a channel reservation for a channel, 
the channel reservation selected from the group consisting of an implicit 
channel reservation and an explicit channel reservation, wherein the 
channel reservation inhibits transmissions from other stations. 

Regarding claim 77, the Applicant claims an access point, comprising: 
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• means for receiving a notification from the station that the station is in an 
automatic power save delivery mode; 

• means for buffering a downlink frame while the station is in a power save state; 

• means for automatically sending a downlink frame to the station when the station 
is in the wakeup state; 

• means for negotiating a periodic wakeup schedule with the station, the 
schedule comprises a scheduled start time and a wakeup period, the 
wakeup period is defined as the time between each scheduled wakeup time 
and corresponds to a packet rate for an interactive voice communications 
session; 

• means for synchronizing wakeup times with the 802.1 1 Timer Synchronization 
Function; 

• means for sending a poll at the start of each scheduled wakeup time, the poll 
comprising a poll frame, the poll frame comprising a flag indicating if the access 
point has a downlink frame buffered for the station; 

• means for determining an Internet Protocol address for the station; 

• means for providing a proxy Address Resolution Protocol service for the 
station so that the station does not need to receive broadcast Address 
Resolution Protocol Request messages; and 

• means for indicating to client stations that the proxy Address Resolution 
Protocol service is being provided. 
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Regarding claim 84, the Applicant claims a method of operating in an automatic power 
save delivery mode by a wireless station, the steps comprising: 

• receiving a notification from a power save 802.1 1 station that the station is 
operating in an automatic power save delivery mode, 

• negotiating a periodic wakeup schedule between the station and an access 
point, the schedule comprises a scheduled start time and a wakeup period, 
the wakeup period is defined as the time between each scheduled wakeup 
time and corresponds to a packet rate for an interactive voice 
communications session; 

• synchronizing wakeup times with the 802.1 1 Timer Synchronization Function; 

• waiting for a poll from the access point at the start of each scheduled wakeup 
time, the poll comprising a poll frame, the poll frame comprising a flag indicating 
if the access point has a downlink frame buffered for the station; and 

• setting a flag in an uplink frame sent by the station to the access point to 
indicate the station will stay in the awake state to send at least one 
successive uplink frame to the access point, the uplink frame sent in 
response to the poll. 

Regarding claim 96, the Applicant claims a computer program product having a 
computer readable medium having computer program logic recorded thereon for 
performing method of operating in an automatic power save delivery mode by a wireless 
station, the steps comprising: 
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• means for receiving a notification from a power save 802.1 1 station that the 
station is operating in an automatic power save delivery mode, 

• means for negotiating a periodic wakeup schedule between the station and 
an access point, the schedule comprises a scheduled start time and a 
wakeup period, the wakeup period is defined as the time between each 
scheduled wakeup time and corresponds to a packet rate for an interactive 
voice communications session; 

• means for synchronizing wakeup times with the 802.1 1 Timer Synchronization 
Function; 

• means for waiting for a poll from the access point at the start of each scheduled 
wakeup time, the poll comprising a poll frame, the poll frame comprising a flag 
indicating if the access point has a downlink frame buffered for the station; and 

• means for receiving a downlink frame containing a channel reservation for 
a channel, the channel reservation selected from the group consisting of 
an implicit channel reservation and an explicit channel reservation, wherein 
the channel reservation inhibits transmissions from, other stations. 

Regarding claim 119, the Applicant claims a method, the steps comprising: 

• notifying an access point by a power save 802.1 1 station that the station is 
operating in an automatic power save delivery mode, 

• automatically sending a downlink frame to the station when the access point 
determines the station is in an awake state; 
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• buffering a downlink frame by the access point when the access point determines 
the station is in a power save state; 

• negotiating a periodic wakeup schedule between the station and an access 
point, the schedule comprises a scheduled start time and a wakeup period, 
the wakeup period is defined as the time between each scheduled wakeup 
time and corresponds to a packet rate for an interactive voice 
communications session; 

• synchronizing wakeup times with the 802.1 1 Timer Synchronization Function; 
and 

• sending a poll by the access point at the start of each scheduled wakeup time, 
the poll comprising a poll frame, the poll frame comprising a flag indicating if the 
access point has a downlink frame buffered for the station; 

• immediately queuing voice samples for transmission; and 

• coalescing any available voice samples into a data communications packet 
before a scheduled wakeup time; 

• wherein the station has a voice sampling rate that is faster than a wakeup 
period. 

Regarding claim 120, the Applicant claims a method for an access point to 
communicate with a wireless station, the steps comprising: 

• receiving a notification from the station that the station is in an automatic power 
save delivery mode; 

• buffering a downlink frame while the station is in a power save state; 
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• automatically sending a downlink frame to the station when the station is in the 
wakeup state; 

• negotiating a periodic wakeup schedule with the station, the schedule 
comprises a scheduled start time and a wakeup period, the wakeup period 
is defined as the time between each scheduled wakeup time and 
corresponds to a packet rate for an interactive voice communications 
session; 

• synchronizing wakeup times with the 802.1 1 Timer Synchronization Function; 

• sending a poll at the start of each scheduled wakeup time, the poll comprising a 
poll frame, the poll frame comprising a flag indicating if the access point has a 
downlink frame buffered for the station; 

• determining an Internet Protocol address for the station; 

• providing a proxy Address Resolution Protocol service for the station so that the 
station does not need to receive broadcast Address Resolution Protocol Request 
messages; and 

• indicating to the station that the proxy Address Resolution Protocol service is 
being provided. 

Regarding claim 124, the Applicant claims a method of operating in an automatic power 
save delivery mode by a wireless station, the steps comprising: 

• receiving a notification from a power save 802.1 1 station that the station is 
operating in an automatic power save delivery mode, 
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• negotiating a periodic wakeup schedule between the station and an access 
point, the schedule comprises a scheduled start time and a wakeup period, 
the wakeup period is defined as the time between each scheduled wakeup 
time and corresponds to a packet rate for an interactive voice 
communications session; 

• synchronizing wakeup times with the 802.1 1 Timer Synchronization Function; 

• waiting for a poll from the access point at the start of each scheduled wakeup 
time, the poll comprising a poll frame, the poll frame comprising a flag indicating 
if the access point has a downlink frame buffered for the station; 

• receiving the poll; and 

• sending an uplink frame interleaved in a bidirectional burst, wherein the 
frame is sent after the poll and the channel is only sensed before the initial 
poll. 

Regarding claim 126, the Applicant claims a method of operating in an automatic power 
save delivery mode by a wireless station, the steps comprising: 

• receiving a notification from a power save 802.1 1 station that the station is 
operating in an automatic power save delivery mode, 

• negotiating a periodic wakeup schedule between the station and an access 
point, the schedule comprises a scheduled start time and a wakeup period, 
the wakeup period is defined as the time between each scheduled wakeup 
time and corresponds to a packet rate for an interactive voice 
communications session; 
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• synchronizing wakeup times with the 802. 11 Timer Synchronization Function; 

• waiting for a poll from the access point at the start of each scheduled wakeup 
time, the poll comprising a poll frame, the poll frame comprising a flag indicating 
if the access point has a downlink frame buffered for the station; 

• immediately queuing voice samples for transmission; 

• coalescing any available voice samples into a data communications packet 
before a scheduled wakeup time; and 

• sending the data communications packet after the scheduled wakeup time; 

• wherein the station has a voice sampling rate that is faster than a wakeup 
period. 

Regarding claim 127, the Applicant claims a method of operating in an automatic power 
save delivery mode by a wireless station, the steps comprising: 

• receiving a notification from a power save 802.1 1 station that the station is 
operating in an automatic power save delivery mode, 

• negotiating a periodic wakeup schedule between the station and an access 
point, the schedule comprises a scheduled start time and a wakeup period, 
the wakeup period is defined as the time between each scheduled wakeup 
time and corresponds to a packet rate for an interactive voice 
communications session; 

• synchronizing wakeup times with the 802.1 1 Timer Synchronization Function; 
and 
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• waiting for a poll from the access point at the start of each scheduled wakeup 
time, the poll comprising a poll frame, the poll frame comprising a flag indicating 
if the access point has a downlink frame buffered for the station; and 

• registering an Internet Protocol address for the station with the access point. 
Regarding claim 129, the Applicant claims a computer program product having a 
computer readable medium having computer program logic recorded thereon for 
performing method of operating in an automatic power save delivery mode by a wireless 
station, the steps comprising: 

• means for receiving a notification from a power save 802.1 1 station that the 
station is operating in an automatic power save delivery mode, 

• means for negotiating a periodic wakeup schedule between the station and 
an access point, the schedule comprises a scheduled start time and a 
wakeup period, the wakeup period is defined as the time between each 
scheduled wakeup time and corresponds to a packet rate for an interactive 
voice communications session; 

• means for synchronizing wakeup times with the 802.1 1 Timer Synchronization 
Function; 

• means for waiting for a poll from the access point at the start of each scheduled 
wakeup time, the poll comprising a poll frame, the poll frame comprising a flag 
indicating if the access point has a downlink frame buffered for the station; and 
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• means for the station sending a frame in response to the poll sent by the 
access point without first sensing the channel to determine if the channel 
is idle. 

Regarding claim 130, the Applicant claims a computer program product having a 
computer readable medium having computer program logic recorded thereon for 
performing method of operating in an automatic power save delivery mode by a wireless 
station, the steps comprising: 

• means for receiving a notification from a power save 802.1 1 station that the 
station is operating in an automatic power save delivery mode, 

• means for negotiating a periodic wakeup schedule between the station and 
an access point, the schedule comprises a scheduled start time and a 
wakeup period, the wakeup period is defined as the time between each 
scheduled wakeup time and corresponds to a packet rate for an interactive 
voice communications session; 

• means for synchronizing wakeup times with the 802.1 1 Timer Synchronization 
Function; 

• means for waiting for a poll from the access point at the start of each scheduled 
wakeup time, the poll comprising a poll frame, the poll frame comprising a flag 
indicating if the access point has a downlink frame buffered for the station; 
means for receiving the poll; and 

• means for sending an uplink frame interleaved in a bidirectional burst of 
uplink and downlink data frames, 
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• wherein the frame is sent after the poll and the channel is only sensed 
before the initial poll. 

Regarding claim 131, the Applicant claims a computer program product having a 
computer readable medium having computer program logic recorded thereon for 
performing method of operating in an automatic power save delivery mode by a wireless 
station, the steps comprising: 

• means for receiving a notification from a power save 802.1 1 station that the 
station is operating in an automatic power save delivery mode, 

• means for negotiating a periodic wakeup schedule between the station and 
an access point, the schedule comprises a scheduled start time and a 
wakeup period, the wakeup period is defined as the time between each 
scheduled wakeup time and corresponds to a packet rate for an interactive 
voice communications session; 

• means for synchronizing wakeup times with the 802.1 1 Timer Synchronization 
Function; 

• means for waiting for a poll from the access point at the start of each scheduled 
wakeup time, the poll comprising a poll frame, the poll frame comprising a flag 
indicating if the access point has a downlink frame buffered for the station; 

• means for immediately queuing voice samples for transmission; 

• means for coalescing any available voice samples into a data 
communications packet before a scheduled wakeup time; and 
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• means for sending the data communications packet after the scheduled wakeup 
time; 

• wherein the station has a voice sampling rate that is faster than a wakeup 
period. 

Regarding claim 132, the Applicant claims a computer program product having a 
computer readable medium having computer program logic recorded thereon for 
performing method of operating in an automatic power save delivery mode by a wireless 
station, the steps comprising: 

• means for receiving a notification from a power save 802.1 1 station that the 
station is operating in an automatic power save delivery mode, 

• means for negotiating a periodic wakeup schedule between the station and 
an access point, the schedule comprises a scheduled start time and a 
wakeup period, the wakeup period is defined as the time between each 
scheduled wakeup time and corresponds to a packet rate for an interactive 
voice communications session; 

• means for synchronizing wakeup times with the 802.1 1 Timer Synchronization 
Function; 

• means for waiting for a poll from the access point at the start of each scheduled 
wakeup time, the poll comprising a poll frame, the poll frame comprising a flag 
indicating if the access point has a downlink frame buffered for the station; and 

• means for registering an Internet Protocol address for the station with the access 
point. 
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The closest prior art relevant to the claimed invention: 

Lui- U.S. Patent Publication Number 20050009578 - Optimal Power Saving Scheduler 

for 802.11 eAPSD 

Lui discloses a system discloses a flexible way to address power saving and 
non-power saving data by utilizing a system having an access point with a priority 
queue and an algorithm for calculating the total receiving power consumption of 
downlink data to one or more stations. A station may indicate its desire to enter the 
corresponding mode by sending an APSD (automatic power delivery system) element 
to the access point via a frame. The APSD expresses the wake-up time period of the 
station. The station will periodically awaken according to the pre-specified beacon 
interval, via the APSD. Upon reception of the said APSD, the access point will buffer 
the stations traffic only during the beacon interval when the station is awake. If buffered 
traffic is pending for the station, a traffic indication map (TIM) will detail which station 
has buffered information and that station will remain awake until the AP sends out all of 
the data. 

Although Lui is considered to constitute to the state of the claimed invention; 
however, in contrast with comparable differences, the instant Application is considered 
novel over the because the instant application claims a power saving station that 
alternates between the wake-up state and doze state. The power-save (PS) station in 
an APSD mode periodically wakes up to send an uplink frame to an access point (AP), 
wherein the AP sets a flag for an uplink frame to indicate that it has a downlink frame 
buffered for the PS station. The PS station stays awake to receive the downlink frame. 
The AP sets a flag in a transmitted frame to indicate when it does not have a buffered 
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downlink frame for the PS station. The PS station then returns to a doze state after it 
receives the indication from the AP, until it has more uplink frames queued for 
transmission. In addition the PS station negotiates a periodic wakeup schedule with its 
AP, the wakeup schedule comprises a schedule start time and a wakeup period, which 
is defined as the time between each scheduled wakeup time. The wakeup period 
corresponds to the packet rate for an interactive communications session. The AP 
sends a frame that contains a poll at the start of each scheduled wakeup time, a flag in 
the poll frame indicates if the AP has a downlink frame for the station. The downlink 
frame contains a channel reservation which temporarily holds transmissions from other 
stations; therefore, the PS station sends a frame in response to the poll without first 
sensing the channel to determine if it is idle. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RANDY PEACHES whose telephone number is (571) 
272-7914. The examiner can normally be reached on Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Appiah can be reached on (571) 272-7904. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Randy Peaches/ 
Examiner, Art Unit 2617 



/Charles N. Appiah/ 

Supervisory Patent Examiner, Art Unit 2617 



